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Introduction
Symptoms of stress urinary incontinence are prevalent
and can cause significant embarrassing problems in
many women. The etiology of stress urinary incontinence
is still controversial. It has been suggested that the
development of stress incontinence may be related to
damage to the innervation of the pelvic floor as well as
direct trauma to the levator ani muscle and endopelvic
fascia during vaginal delivery [1–3]. However, not all
patients develop stress urinary incontinence after vaginal
delivery.
Several studies have shown associations between
pregnancy per se and stress urinary incontinence, but the
results are not consistent [4–7]. In addition, there is
conflicting evidence about the association between birth
weight and maternal risk of developing persistent stress
urinary incontinence [8–10]. The relationship between
stress urinary incontinence and forceps or vacuum
extraction [8,9,11,12] or cesarean delivery [4,9,13,14]
SUMMARY
Objective: To evaluate obstetric and maternal risk factors for stress urinary incontinence in primiparas.
Materials and Methods: From January 2001 to August 2002, 378 primiparas were interviewed about stress
urinary incontinence 1 year after delivery. The association between symptoms of urinary stress incontinence
and obstetric factors was assessed.
Results: Twenty-four (6%) primiparas had urinary stress incontinence after delivery. Maternal age was positively
associated with urinary stress incontinence 1 year after delivery in primiparas who underwent vaginal delivery
but not those who underwent cesarean section. There was a 4.5% greater prevalence of stress incontinence
for each 5-year increase in age (coefficient B, 0.045; 95% confidence interval, CI, 0.04–0.51; p < 0.001). In
primiparas who underwent cesarean section, performance of pelvic floor exercise was significantly related to
a decrease in incontinence 1 year after delivery (odds ratio, 0.156; 95% CI, 0.034–0.713; p < 0.05). No such
relationship was found in primiparas who underwent vaginal delivery. Body mass index, body weight gain during
pregnancy, neonatal birth weight, head circumference, mode of delivery, and diabetes mellitus were not
associated with stress incontinence 1 year after delivery in any primipara. Factors related to vaginal birth,
including length of the first and second stages of labor, large perineal laceration, and instrumental delivery,
also had no effect.
Conclusion: For primiparas who underwent vaginal delivery, an increase in age was associated with increased
risk of development of stress incontinence. Increased vulnerability of the pelvic floor with age might explain
this finding. Pelvic floor exercise had a protective effect against postpartum stress incontinence in primiparas
who underwent cesarean section. This reflects the fact that pregnancy per se carries a risk of stress incontinence.
We recommend that primiparas perform pelvic floor exercises to prevent the development of postpartum stress
incontinence. [Taiwanese J Obstet Gynecol 2005;44(1):42–47]
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is also controversial. Therefore, it is of great importance
to identify possible etiologic factors for stress urinary
incontinence with a view to subsequent prevention.
The aim of this study was to examine the effect of
mode of delivery and other obstetric factors on persistent
stress incontinence in primiparas.
Materials and Methods
Between January 2001 and August 2002, 2,381 women
delivered a baby at Keelung Chang Gung Memorial
Hospital. One year after delivery, primiparas were
interviewed by telephone and questioned about their
urinary symptoms using a standard questionnaire
formulated according to the definitions of the Inter-
national Continence Society [15]. Stress incontinence
is involuntary loss of urine during physical exertion;
its presence was based on subject’s report. Informa-
tion with regard to performing pelvic exercises after
delivery was also collected. In addition to excluding
primiparas with a further pregnancy or childbirth be-
fore July 2003, we also excluded those who had had
urinary incontinence before the index pregnancy to
provide a group of women whose incontinence could
have been triggered by pregnancy or childbirth.
We reviewed maternal and infant medical records to
collect detailed information concerning antepartum,
labor, and delivery characteristics, and conditions of
the newborn infant. We used body mass index (BMI)
before the index pregnancy as a measure of adiposity.
Statistical analysis
We used nonparametric tests (Mann-Whitney U test) to
compare continuous variables and either the Chi-
squared test or Fisher’s exact test to compare categori-
cal variables between continent and incontinent sub-
jects. Multivariate models were estimated using logistic
regression, with incontinent status as the dependent
variable; odds ratios (ORs) and 95% confidence intervals
(CIs) were calculated.
Vaginal birth is recognized as a factor in the
development of urinary incontinence in women [16].
Obstetric variables are not identical between women
who undergo vaginal or cesarean births. As a conse-
quence, logistic regression for primiparous women who
underwent vaginal delivery and those with cesarean
section were carried out separately. Independent
variables included in the model for women who under-
went a cesarean section were maternal age, maternal
body weight gain, BMI, indication for cesarean section,
neonatal birth body weight, neonatal head circum-
ference, and performance of pelvic exercise. In the
vaginal birth group, indication for cesarean section was
omitted and durations of the first stage and second
stage of labor and severity of perineal lacerations were
added.
A two-sided p value of less than 0.05 was considered
statistically significant. Statistical analysis was performed
with SPSS version 10.0 (SPSS Inc, Chicago, IL, USA) for
Windows.
Results
This study comprised 378 primiparas aged 15–46 years,
198 of whom had undergone cesarean section. A total
of 24 women (6.3%) had stress incontinence.
Table 1. Comparison of clinical characteristics between continent and incontinent primiparous women
All (n = 378) Continent (n = 354) Incontinent (n = 24) p
Age (yr)* 28.1 ( 5.0 28.0 ( 4.9 30.5 ( 5.6 < 0.05
BMI (kg/m2)* 27.0 ( 3.6 26.9 ( 3.5 27.8 ( 3.8 0.181
Maternal weight gain (kg)* 15.0 ( 4.7 15.3 ( 4.7 14.0 ( 4.8 0.992
Birth body weight (g)* 3,116.0 ( 473.6, 3,111.5 ( 478.9, 3,187.3 ( 387.6, 0.462
Head circumference (cm)* 33.0 ( 1.6 33.5 ( 1.7 33.0 ( 1.4 0.084
Diabetes mellitus, n (%)    2 (0.5)    1 (0.3) 1 (4.2) 0.12†
Mode of delivery, n (%) 0.53†‡
    Vaginal delivery 180 (47.6) 167 (47.2) 13 (54.2)
    Cesarean section 198 (52.4) 187 (52.8) 11 (45.8) 0.11†§
    Elective 124 (32.8) 120 (33.9)   4 (16.7)
    After labor   74 (19.6)   67 (18.9)   7 (29.2)
Pelvic floor exercise, n (%) 274 (72.5) 259 (73.2) 15 (62.5) 0.37†
*Data are presented as mean ( standard deviation and the Mann-Whitney U test was used to analyze differences between groups; †Fisher’s exact test; ‡vaginal
versus cesarean delivery; §cesarean delivery indication (elective vs after labor). BMI = body mass index.
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Maternal age was significantly higher in the
incontinent group (p = 0.014) (Table 1). Women in the
continent group more frequently did pelvic exercises
than those in the incontinent group, but the difference
was not significant. (73.2% vs 62.5%; p =0.370). Diabetes
mellitus was more common in incontinent than continent
women (4.2% vs 0.3%; p = 0.12). Obstetric factors,
including maternal body weight gain during pregnancy,
BMI in the index pregnancy, mode of delivery (vaginal vs
cesarean delivery; elective cesarean vs cesarean delivery
after labor), and neonatal birth body weight were not
significantly different between continent and incontinent
primiparas. Neonatal head circumference at birth was
larger in the continent group, although statistical
significance was not reached (p = 0.08).
We separately evaluated obstetric factors in
primiparas who underwent vaginal delivery and those
who had a cesarean section. In primiparas who
underwent vaginal delivery, there were no significant
differences in obstetric factors during labor, including
the lengths of the first and second stages of labor,
severity of vaginal and perineal lacerations, and
instrumental vs spontaneous delivery, between the
continent and incontinent women (Table 2). Maternal
age was independently related to urinary stress
incontinence in the multivariate logistic regression (p <
0.05). Weighted linear regression showed that the
prevalence of stress incontinence was 4.5% greater
for each 5-year increase in age stratified (coefficient
B, 0.045; 95% CI, 0.04–0.51; p <0.001) (Table 3).
Performance of pelvic exercise was not significantly
Table 2. Obstetric data in 180 primiparas who underwent vaginal delivery
All (n = 180) Continent (n = 167) Incontinent (n = 13) p
Duration of 1st stage (min)* 242.0 ( 148.7 240.6 ( 148.9 260.4 ( 150.6 0.64
Duration of 2nd stage (min)* 37.0 ( 34.4 27.9 ( 35.0 29.8 ( 25.7 0.42
3rd and 4th degree perineal laceration, n (%) 4 (2.2) 3 (1.8) 1 (7.7) 0.26†
Instrumental delivery, n (%) 57 (31.7) 50 (29.9)   7 (53.8) 0.12†
*Mean ( standard deviation and Mann-Whitney U-test; †Fisher’s exact test.
Table 3. Maternal age and prevalence of stress
incontinence in 180 primiparas who underwent
vaginal delivery
Age (yr) Incontinent, n Continent, n Prevalence, %
15–19 1 7 12.5
20–24 0 43 0
25–29 5 73 6.4
30–34 5 37 11.9
35–40 2 7 22.2
All ages 13 167 7.2
Table 4. Odds ratios (ORs) for stress incontinence in
primiparas who delivered vaginally
OR 95% CI p
Maternal age 1.189 1.035, 1.366 0.014
Maternal weight gain 0.751 0.341, 1.658 0.479
BMI 1.067 0.704, 1.616 0.760
Duration of 1st stage 1.001 0.997, 1.006 0.526
Duration of 2nd stage 0.984 0.960, 1.008 0.196
Birth body weight 0.999 0.997, 1.002 0.543
Head circumference 0.781 0.430, 1.420 0.418
Pelvic floor exercise 0.805 0.170, 3.812 0.785
Perineal laceration 0.184 0.012, 2.852 0.226
CI = confidence interval; BMI = body mass index.
Table 5. Odds ratios (ORs) for stress incontinence in
primiparas who had a cesarean section (CS)
OR 95% CI p
Maternal age 1.038 0.894, 1.206 0.625
Maternal weight gain 0.604 0.262, 1.391 0.236
BMI 1.371 0.900, 2.087 0.142
Emergency CS 1.707 0.364, 8.002 0.497
Elective CS 0.586 0.125, 2.746 0.497
Birth body weight 0.999 0.997, 1.002 0.543
Head circumference 0.781 0.430, 1.420 0.418
Pelvic floor exercise 0.156 0.034, 0.713 0.017
CI = confidence interval; BMI = body mass index.
related to the prevalence of urinary stress incontinence
(OR, 0.805; 95% CI, 0.170–3.872; p = 0.785). None of
the other obstetric factors, including maternal body
weight gain, BMI, duration of the first or second stage
of labor, neonatal birth body weight, neonatal head
circumference, and severity of perineal laceration, was
significantly related to the occurrence of urinary stress
incontinence (Table 4).
In primiparas who gave birth by cesarean section,
performance of pelvic floor exercises was significantly
related to a decrease in incontinence 1 year after delivery,
by multivariate logistic regression (OR, 0.156; 95% CI,
0.034–0.713; p < 0.05). In contrast to primiparas who
underwent vaginal delivery, maternal age was not
significantly related to stress incontinence in those who
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delivered by cesarean section (Table 5). Once again,
none of the other obstetric factors, including maternal
body weight gain, BMI, indication for cesarean section
(elective vs after labor), neonatal birth body weight, and
neonatal head circumference, was significantly related
to the occurrence of urinary stress incontinence 1 year
after delivery (Table 5).
Discussion
This study showed that maternal age of primiparous
women who underwent vaginal delivery and performance
of pelvic floor exercise in primiparous women who had
a cesarean section were significantly related to the
prevalence of urinary incontinence 1 year after delivery.
In contrast to general beliefs, this study demonstrated
that most obstetric factors, including mode of delivery,
maternal weight, neonatal biometry, and progression
of labor, had little apparent effect on stress urinary
incontinence 1 year after delivery in primiparas.
In this study, 24 of 378 (6%) primiparous women
had stress urinary incontinence 1 year postpartum. The
reported incidence of postpartum stress urinary
incontinence varies between 0.7% and 20.6% [9,17].
Francis [18] and Stanton et al [19] report that stress
incontinence rarely appears postpartum. Viktrup et al
found that 3% of 292 primiparas had persistent stress
incontinence 1 year postpartum [9]. The frequency in
our study is very close to the 41/607 (6.8%) reported by
Wilson et al [14]. The appearance of stress incontinence
after delivery in primiparas seems to be less common
than reported in adult women (17–45%) [16,20,21].
This indicates that most stress urinary incontinence
in women may be induced by other predisposing
factors.
Multivariate analysis identified age of primiparas
who underwent vaginal delivery as an independent fac-
tor associated with stress incontinence after delivery.
The positive association between maternal age and
postpartum urinary stress incontinence has previously
been addressed [22]. In contrast, we found no
association between maternal age and postpartum
urinary stress incontinence in women who underwent
cesarean section. This finding suggests increasing
vulnerability of the pelvic floor with age in primiparous
women during labor.
We also found a negative association between
performance of postpartum pelvic floor exercises in
primiparas who underwent cesarean section and stress
incontinence 1 year after delivery. Pelvic muscle exercise
increases muscle strength and decreases urine loss
in non-pregnant incontinent women [23,24], but the
effects on postpartum stress urinary incontinence are
sparse and controversial. Some authors report no
differences in postpartum urinary incontinence with the
practice of pelvic muscle exercise [25], while others
demonstrate less urinary incontinence with postnatal
pelvic exercise [26,27]. Iosif and Ingemarrson report a
prevalence of permanent incontinence of 8.8% in women
after a cesarean section [4]. This suggests that delivery
by other than the vaginal route may also be a risk factor.
From our results, we assume that pelvic floor exercises
may have a protective effect against pregnancy-induced
postpartum stress incontinence in women who undergo
cesarean section but not in those who have a vaginal
delivery. The observed number of cases with postpartum
stress incontinence (24) was small in our study. Further
work is needed to clarify the relationship between pelvic
floor exercises and postpartum stress incontinence.
In contrast to previous studies [14,22], we did not
find that a high BMI or maternal body weight gain was
associated with development of stress urinary incon-
tinence 1 year after delivery in primiparas. Deitel et
al showed a decrease in incontinence symptoms after
massive weight loss [28]. BMI may be an aggravating
condition rather than a true risk factor. Therefore, the
discrepancy between our study and other reports may
be due to the longer follow-up period of 12 months we
used, by which time most primiparas have lost some
body weight.
Electrophysiologic studies suggest that obstetric
factors related to delivery, such as mode of delivery,
duration of the first or second stages of labor, severity of
perineal and vaginal trauma, birth weight, and fetal
head circumference, may affect partial denervation of
the pelvic floor and impairment of striated muscle
function in and/or around the urethra [29,30]. These
may be involved in the pathophysiology of stress urinary
incontinence appearing after delivery. However, we did
not find that these obstetric factors were associated
with the development of stress urinary incontinence 1
year after delivery. Viktrup et al demonstrated that
76% of delivery-provoked cases of stress incontinence
resolved within 1 year [9], and Sartore et al showed no
significant differences in these obstetric factors be-
tween continent and incontinent puerperae [31]. Our
results seem to indicate that these obstetric risk fac-
tors may vanish within 1 year postpartum or may re-
sult in sufficiently mild injury not to induce stress uri-
nary incontinence in most primiparas. An association
between the number of vaginal deliveries and stress
urinary incontinence has been reported [5–7]. Deter-
mining whether subsequent deliveries may impair
recovery of the pelvic floor and thereby increase the
risk of incontinence requires further evaluation.
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Women undergoing cesarean section have a lower
risk of later urinary stress incontinence than those with
a vaginal delivery according to some studies [13,14,22],
but not according to others [4,9,32]. In the present
study, there was no statistical difference between vaginal
and cesarean delivery, between vaginal and elective
cesarean delivery, or between elective cesarean delivery
and cesarean delivery after labor. This means that
cesarean delivery does not protect against urinary stress
incontinence 1 year postpartum in primiparas.
In conclusion, both pregnancy and delivery carry a
small risk of provoking urinary stress incontinence in
primiparas. The etiologic role of various obstetric fac-
tors in the development of urinary stress incontinence
remains to be proven. A prospective study should be
considered, ideally starting early in pregnancy with
long-term follow-up after delivery, enquiring about
the onset and duration of stress incontinence and
using objective measures such as pad tests and
cystometrograms. Further relating these results to a
precise perinatal database may allow a better under-
standing of the mechanism and role of obstetric fac-
tors in stress urinary incontinence. In addition, we
recommend that postpartum women practice pelvic
floor exercises.
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